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(54) BIDIRECTIONAL ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply power without 
using any distributor and to facilitate the setting of 
bidirectivity by providing a radiation element and plural 
waveguides for a prescribed length at the prescribed 
positions of a ground plate. 

SOLUTION: A radiation element 2 having a length A1 
and a line diameter (a) is installed vertically to the 
center of a ground plate 1. The element length A1 
almost corresponds to Xs/4. High frequency power is 
supplied from a coaxial cable 7 through a connector 6 to 
this element 2 from the downside. Waveguides 3 and 4 
are arranged on the (x)-axis wires of an xyz orthogonal 
coordinate system with the element 2 inbetween and 
made parallel and symmetrical to the element 2 and their 
respective lower ends are connected to the ground plate 
1. An element length D1 of the waveguides 3 and 4 is 
set a little shorter than the element length A1. The gap 
of the waveguides 3 and 4 and the element 2 is (d). An 
impedance matcher 5 is P type and adjusts lengths Mv 
and Mh of parts extended in the (z) and (y) directions of the matcher 5 so as to perform 
impedance matching between an antenna and a feeder. 
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(57) imm 

*&©£»& 7" 

flMSl, 10 ; A/4©I$A1SW 

?>A/4©Eggfdginfc(4gt$)oTs Mxl/^>h 
2CHLTm A/5£*8;lA/4*ii©S;*D 1 
£W-r33K*§|qH££«©3;k«>©, «&©«&§§ 3, 
4 ;:fc«fcV, zk 3 Fy^lRl*«tVSiaz*tRlCffilFSrS 




1 

JI£Ah-rSi:t> A/4XfcfcB§A/4©ft£Al£*r 

z^[^i:ittXt-i»x^rSlCHufaM*f^^^ > r-a>£ A/ 
4Xtt*A/4 0l§(id«*i,fcffi«Cx St*f^W>b 

[M#«2] 0. 2 4 3AgA1^0. 250 A, 0. 
23A^d^0. 28A » 

0. 212A^DlgO. 2 2 6 A, T'&iK aft&JS 1 

[W#S3] x, yspiSSc*-r4«S«;»JIMRCA , r& 
*U x, y¥Bf£i&£-*-«z£ftfi:3KlP, »»«*£©?£ 
«SAfc-*-5i:#, A/4Xttl6A/4©S;aFAl*W 
-rsSJW^l^^>b ; z^|qli:ie35E-rSx*|qjCHuiaK 

> r-*»£> A/4Xfc£B&A/4©g§8{td[&tft£:{i 20 

*U zSlSllCli;, A/5*M^.A/4*St©S*D 1 
*tts, 3ttifttt£^«>Sfc»©, Xttt>Wft8;# 

«ISXB:-#T!ifc!K z;&iafcffiV*ffi#©$fc«Hi«lll« 

[»«JH4] B(il3S^Oy*fRlt®V5g|5^©ft$S 30 
Mh, z#fafcSV*»^***Mvi:-*-*i:S> 
0. 243AgA1^0. 2 5 0 A, 0. 2 3 Ag d 
^0. 28A , 0. 212A^D1^0. 2 2 6 A, 
0. 02AgMhgO. 09 A , &£Zf, 
0. 0608A^Mv^0. 0681 A, fit* 

I3xyfflT-2&3, flt&fll, »5j»B2, li;fcJ3t3XttW 
*JS4ie*©^l[6H47>7 : -^-o 

[»W©P«BS:BiW] 40 

[0 0 0 1] 

[#gBJ3©H^- 3 &'##!?] #£gHJ§fcfc> MJilRH4T>^ 
:K W^SP H S (Personal handy phone system)©^ 

mmx-i&m -r s MiiausT >y ± c gi 1 3 . 

[0 0 0 2] 

JSlfiiie**-j-S3l*tt7 , >7 l ^* J *4. 0>J;ifcf> IftJHbT 50 
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;i/##it-r*T^»©iassi&v^K:PH ss*e*aa« 

»PHS»*JS*^»C»lCbTBEjti&0«ia3SiS 

[0003] ffl*n©*n < PHSti, jq&gc 1 8 9 5 ~ i 

9 1 8MHz bfc^[©'J>m* 

5 0 0mW) I^g, 10 0~3 0 0mttCfMlj- 

^huI3©«(c tr;^M©?tBS?&vMcffig-|-5^K: 
[0004] m.mfa&*$mrz&&tm£ b-t, «*. 

fcmT©«fc -5 &*>©#&£ : 

(1) B-CD*-*i|q|tt«fttftl#o7'>7 1 ^- (Wy^T 
>^m) 2££«*-££>#iCbT-;tfi:U #*©T 

(2) A, B2*© ; By'/t;-;H?i!) i ? ) ^| l 2i?€y 

*-^:p>7^£fflv^;fri£. cftHMtnrae 0-2 o 
9 2 2^£38K:KKs;*ftTV>5. |i]^*©0 1 £ 2*? 
^y#-;i/T>^©«J5E#^;*tU El 2 £^©7j<sp® 

tis 2*^y/K-;br>7 1 ^-©#^?A J bc, mm 
ts*>o{i*BM£ow-cs&s-r*u£. ^©Jirsitt«i3K^iai 

(3) WW 5- 1 6 0 6 2 9*&«tCtt, 4*?SiB 
T>^#JI^;**lT^i>o H&*©iaitC4!l*PSi» 
^^©^teEfias^tu 05(c^-^^CD¥HBam 
Sy tj e©7K 5 P®*HfS] ! lttt* s ^tLTV^S„ S&IECin 

tf, *©Bllfc^$n*J;-5S:, **R±CfiMt« (Stt 
5. 

[0 0 0 5] 

[#8W* s 8?*feb.fc-5fc-r5SS] b7>b±!3 ( 1 ) ©7 
>^:Hc:43V>Ti3u H@©H6JSi£fs^£ 2^©r>5 i ^- 

Kfrm$&ztz&<D-frmm&>&mx'%>z,o £*x #e§§ 

fc2 4HEUfcBSfc£-**4 3dBei±©SUfe) , S tF-f > 
CD«^««*S<&4. ±13 (2) ©T>^^-lC*5V^-r 

(i) i:isfflnca*samt-5-i:ttffi*^. ± 

13 (3) ©4*?^it7'>^^-t:J;573ffi{±, ^©3 



(3) 

3 

[0 0 0 6] *mw&, fl-E&&<5M§*3c:i:fe<i£S 
[0 0 0 7] 

[WHfcfPife-rsfc©©*®] *«BBCD3R»fiItt7 , >7- 
:Hi, x, yTB**r«Jll«(l,10) ;BB«RfcAT6 
ft, x, y¥Ei:ifi2S1-5z*lqlcav> ££!*«?£©& 
«£Ai;-rsi:#, A/4X&B&A/4©JI;*Al£;fr 10 

-rsstf^u* > K2) ; zxmtmszt&x 

©BggtdlSltftfc&BfC, SMt^I/* > M2)KHbT*t 

A/4*jt©*^D i mma&*fctbzitib 

[0 0 0 8] a»xi/^>M2)tt, ^iMIiStt^tfS&S 
3ft*fc;tt»ttfc«*S»ftr*-S#x fg*&©-gf5fci:a£ 20 
*S(3)fcSdaif 4. atWiW^ > M2)&*8»(3,4) 
F^©8Ei§fd#i^A/4tI^©Bg^ bT&.5©T-, £© 

iaft«fT"rsi!iuc«*©(ftfflt±tt9 oasixSo 

(3,4)B\ *©xl/^ > bfiD 1 tftt«Sttl/ / > hfi 

*j*oTl^4. tE9T*tt8(3,4)ICHjtbfcttKfc£ 

tr. c©*^KJ:!>littWSft4«$fc©*EtfcriB\ 0 
j@««E*Dtt9 0K{ftffijt«SftS. -r#fc>*>a£i£§§(3) 

±ow«i**ns«*tt, «»;ci'.x>M2)*&fB34 30 

SftTiWftS (3) £I"Jjibfcm&©{4tBi:;*:B&|5]*Bi: 
&5. ttoTJR»x.U^>K2 (3) 
K|«0»*T*68t;*ftfc«*«U #&ft(3 ©$!»»{£ 
hflaff^ft&liSfts. 

[0 0 0 9]-*, **S(3)«tt)li«»$nfc««E 
(2){cMoT*fcB#ttt s »*S(3)i:tt|*3il/^>h 

(2)mioffi«d*«wX/4fflaoffi«"e»*&»s !£n 
^©te*i(±^A / /4 (9ojk) gft-tsi*-*-*. -r&*> 

*b&i 8 0 8tmtitctiL&-cmm.irz<DX\ m%&fimi, 

*S(3)«tfiIoTJ(lff bfc«*tt. »«»(3)«CIrH* 

[0 0 10] rattlCUTJttfiU^ > M2)*>&#9*3 
ftffl^©#*«{4)flBfcraoTatfTbfc**fck VtftS 

(4)«cra»t&»iRittfti*o. itoT*7'>5 i *-tt3R» 

fatt**"*-*. fl[»3il/^>K2)i:*«S(3,4)ffl©E 

cjLt), »j©k»b, &*i8$&vNt£as8«&{g/g-*- so 
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[0 0 11] 

[$gBj§©?ias©ff$<s] i^a«©jRJiiRite 

tWCfeot, y*iaitffiVSgiJ«-©5feas*sa5i3ffl 

©, gl^§§(5) ; 5fiix.So C©»6«(5)©*¥M3 
M h:fc J; ZF£ff£Bft3 M v £gfK LTl&S;^ (7 ) £ JK& 

[0012] *m}<D&£L^mmm&, mmnmvt-e 

*©KB(8)#x, y¥BT-feSmffi(10)*fflV> 
S. C©JIMR(10)tt % BSDrOlKBOh £«fcV, fl£& 
fta*J:WI«MZs©MmiB(8)ftfgU 
SfoC+*4***fft4. C©*tE(10]ftJ:») N xz 

fc. 

[0 0 13] **6iUi©f6©BW#J:V««B\ EIB£# 
[0 0 14] 

[mj£#i] 

bhi c*»w©imsBi§f!**"r. hi© (a) ttgse 

*MB*wU 01© (b) tt (a) ©B-B«WBBlTf 
fet) (a) CSt3*^*6*^l/fctt»4wU Ell 
© (c) U: (b) ©C-CMWrBSr^VT. C ©81*86 

0d©4t*nrakfs (Matm&nmwkaimm) «u 1 

943 MHZ 

[0 0 15] tfMWRf s = 1943 MHZ ©i£*Asi±. 
As = 15.44 cm, As/4 = 3.86 cm 

[0 0 16] Co=f -A 
fib Co : 3. 0xl0 8 [m/s] 

f : ffl»St [Hz] 
A : iS^ [m] 

ifi 1 CttIlDr= 1 mCT^^e'AllORfiSffi 

fflbfeo *Ki©tf»ic»fc, iiti$(*s±i*e>± 

SB*T?)A1 % Kg (Bffi) a©J!jSt^l/^>h2§t9; 
[0 0 17] fltftaiU/VHIAlHU i^As/4ffi^ 
6fcfl-UTWtt>f >t-y>^5 0 fi©|§]f4^- 
[0018] &&SI3 , 4 fcfc, MxU^ > h 2 

x-> x, y, zm.&mm%k<Dxwu±\cm.m.is. 

%«lk:^g^bTv^?,o 1-*tJ^S«bb•cv^5. 

3, 4©iI^^>hSDltt, KMxU^VMAl 
i»)^T^<lft^b-CV^?.o **S3J:«»x|/^>h 
2©HPHdB:, i^As/4T-fe?), ««4}:i![Mxl/ 
^> h 2©»dTfe5. 



r 
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[0 0 19] -f>t;-y>^1^5ii, ifi#&9 0g 
Uf&ffifcffcrj&TS z^iRUcjEVsa^oiBlffl (TSUI) 

x-l/* > h 2 icgM^ftT^So fi^-f > 5©z#|q| 
JC®tf§£f5#©S£Mv, javytfiaifcMU^S&fl-oS 
£Mh£H^-rs;r T>7~i-t7 4-9 (5 

012) rao-f i/K-^V^Vy^V^SfffcoT^S. 
[0 0 2 0] $S lHS£0iJC{£ffibfc7>7^©3L]^> 

;K*J:xbp< > h 2 : 10 

SSSI a =3. 2 As/1000 

§£Al=0.246As 

S|-&3§5 : 

Mv=0.068As 

Mh = 0.058As 

a»}£il3, 4 : 

xl/^ > 1=0. 221 As 

2/3, 4fSS§gtd=0.248As „ 

[0 0 2 1] :h6©«tt, |Ollt:J:?)*«>T«»fc«[ 
X-&Z&, J^Tt-ne.©fitt^tofcai*^1-^ 0 20 

(1) tlfxl/^>b2©iiga 

(2) MM^\s* > h 2fflS^Al 

(3) SE^»5©z#|q|*;*Mv 

(4) »&S5©y;5nRlfi£Mh 

(5) #^3, 4©:nl^>hSDl 

(6) SW»3iU^>h2/*«»3,4|ffl©ffi*d. 

[0 0 2 2] ^±f3 6^tov^T, *2M-i£as, 
A Is, Mvs, Mhs, D 1 s*' ds£^»&<, -Tft *30 



( 1 r) ScSfct l"* > h 2 ©3i£g 
(2r) ifcJWx.l/^>b 2®ft* 
(3r) aE-&g5©z*[fiIft* 
(4r) 5 ©y;>3 [r!II £ 

(5r) #tl3,4©xl/^>M 
(6r) ifclt:tl/.*>h2/#jfc«3, 

(7r> mm». 

[0 0 2 7] ^ T>^^-fiJf# GAIN Co^TfciU MM 

[0 0 2 8] 13ft86#J©T>^©ii<Ii£©^b;> t > b 
[0029] i3t, 1 ^JS0iJ©T>?^-©x yl 



X\ KlZTTst : 

( s ) 

( Is) $tftfx:W > V 2<DW& as : 2. 80 As/1000 
(2s) ffl&x-V* > h 2©ft£ Als:0.246As 
(3s) g-&l§5©z;£|nJ:R£ Mvs: 0.063As 
(4s) S-&§5 5©y^(Sl*$ Mhs:0.030As 
(5s) m-ymiAO*-^ * >bft Dls: 0.221AS 
(6s) JS*f^U-^>b2/2»?Sg|3,4Fa©gggids : 0.250 
ASo 

[0 0 2 3] ±f36fflHi©\ra£IIU 5o©im£0 
£b l-=>©^-ffi^^-fb$-&fcB#©^ffii&it VSWR S^T 
>^Jg[SJtt*iJff GAIN £^E-* > b?St J; !3tt#U 
^7-fbbfc. -eo^Mi8~il4l:^t, 
[0 0 2 4] 0 8BU *ga*jCfljbfe»&OSa£«[Jt 
VSWR XV7 , >?^-JSfilttSPJ» GAIN 0 9fcfc, 

;Kt*x:b^>h2©:S£Al£^bb&iSl§i£mU 0 
lOtt, g^|§5©z;S^S3Mv&g£fbb;fc*S&-&&^ 
U 01 lttx I^50y*|qIft$Mh^bLfe« 
£-£^U 112(1 a»«§s3, 4fflxl/^>MDl 
£^bbfc±§-£-£^U 01 3d Mxl/^>b2/ 
*«ti§3, 4P^gg0td*gE{bbfc«^^^-r o *fe> 0 

=C0/As £ 1 b&IE^bflt f O-ZmTo 

[0025] ^8~0 1 4<Dmmx*). —mmzT>9- 
j-tLx&mzmt^x^&tmmth&z, ^ffiaut v 

SWR *s 1.5 likTX'&Z^mffim*s *r3&95Bi:Ji,&b 

[0 0 2 6] d©^IEHB:ife©il?)T-fe5 : 
1 (r) 

2.0As/1000g a ^4.4As/1000 
0.243As^A 1 ^0.250As 
0. 0608 As ^Mv ^0.0681 As 
0.02AsgMh^0.09As 
0.212AsgD 1 ^0.226As 
0.23Asg d ^0.28As 
0.994fs^ f gl.016fs o 
SMI±l2Cilfe. 03±©*<5r-;i/B:gifSt*jjVC 
fHMK**«nf»U ^iSli^^x (E<9fi&Jr) 

#•) ©«£{»£ AEPT-^t\> flU tUM* ttffi 
(S^SS6«S:^fflbfc^&T-fe!J, m&m 
W) li 1 m©tt 1 feffiffl Ufei^Ctffiffe 
2>. B3t^n^lC, 7jc¥®Sfl«il°]14©S]S«A s ft 
MtffiS-abT«D, miHli^©7'>7 L ^-* s l«stt 
ft » »5 ©^SIrHS T- & 5 C 4: S = 
[0 0 3 0] 04{C, jfi 1SI5£0iJ©7>7^©x z® 

tK awfl[ftSi*Tj^u Sigts^^ (e e^) © 



1 



7 

[oo3i]fl LW-wit itmm^mmm^m bfc»& 

T-&!k «95£<I(±, ifig l m©«s« l bfe«i^© 

±7 3fiSt^5. :htt, {slffl bfcttl« 1 #WBS¥ 
SSfe^S (ilDr=lmfflRffi) T?**fc»©IMiT?» 

So 

[0 0 3 2] 05C, lSlffifl!©^^*]*©^ 10 
Rttttfc*-*-. «fl»»f s = 1943 MHZ fc*l**4r-f 
>tt, 6.2 dBi 06£fc^ T^/T-T-i > t-^ 

>*©JlWI$te£*^;*5^- M-^U 07JCfcfcV 
SWR C££?gi£) ©^SIS#«&^-ro TVt 1 ^ >e 
-^>.X{£5 3. 6Q+j5. 4 Qffe *), VSWR tel. 2 
9T*&5. 

[0 0 3 3] £ft£>03~07 <fc t>, ^1»J®7> 
[0 0 3 4] -SB2ISHB0!- 20 

fco Jtbtfc 1 Ott, KgDr©JSa9, jfc«fclF, M^a 

*j:wfs»«zso«jBHii!iiii8**-rs. xz@ mm. 

ffl) ±©»ftfSffitt©**«ftrar|q|*> X^(Rl 

1*0 ; 0 = ±9 0) C-T*fe»C. PMtflUBOflllMLfttF 

L-feo Dr = 2 0cm, a=3 
0I> Zs=4 0cm, T-fei). C©ffe©. fifclif^U^ 30 
>h2, #«8 3,. 4#«fcOt»&»5<PBu 85 1 m.Mm 

[0 0 3 5] (dB) -C-ifctK H-*fil£ 

nsrc-^u sisnis^ (ESfS^) <Dm&m*ow 
7k¥-m$i.mfr (e 0^ : ^mm&) ®m«sa 

EPT-*Vf. W-||[«[B:«llsy:««i«&fi!fflUfc»&T?» 
3. 

[0036] il7t, ^2HMf!]©T>^^-CDx z® 
(SttiB) »M»|qltt*j5*r. 40 
[0 0 3 7] §ffittJti&$CT (dB) T-fet), WJMBfc 
SORTS* U Sififfili&S&fl' (E6>f&fr) ©$J5£ffi£OEP 
tM^SU^ (E : ^RjEftaO ©«iJ£fit& A 

So 

[0 0 3 8] El 6*^1^01 7 <fc!K SiHU&J&fr 

(ES^) ©S*tISt#lR]*N ($(S7k¥^(p] (x* 
[SI) T-feS. 

[0039] use, m2mmm<D7>Ti-#m(Dm so 
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43^Ttt\ SfHfiJS^JfcJotti^b^T-i&S. 
[0 0 4 0] B19C, »23a«.0!©7 > >5 l :*-'f 
^>*©ffl«R««fe*^**-+-h-ejj*U 02OK 

tt, vswr cg£&it) ©ras^ttSr^-To cme,©^ 
isbu ^i^ffi^i:($(SiB]«T-feSo m.^>xm2mmm 

(D7>ri-\±, m$SM09©T>y *©*¥«*«»# 
T-feStSx.S. 

[0 04 1] J^JLtdUSB^ bfcfg 1 *J i V» 2 HJE^JT- 
HU l#©MW^U*>b 2fc, 2*CDi«3, 4£ 
l*©Sf*f^b^>h2i:4 3ti:W±©ai^ 
&m&tD&Xftmm<DMl5Gl&7> : r-*-£\sX<b±^o 

[01] (a) fcfc, *f599©ft 1 £ffl»0i©*M£&CT?- 
§8MABI. (b) fct (a) ©B-BJSgHSfnSEk (c) tt 
(b) ©C-C^HiaT-feSo 

[B2] HiK:^-r7 , >7 ! -^-o«wifts^-rjat«ia , c 
SO, gaa.^#©*rae*J:tf*¥«a^a<035fiqi 

0 £7fj"f"o 

[0 3] ilt^l»J07>rt®, 7.k¥@ 
[04] Hlfc«-rm3QKfll©7'>7V*-eD, Sit® 

*iiqH*^-r^7T-feSo 
[0 5] mi^-tmimmm<DT>^i-<D, mmm 

[0 6] 01£^-rgIl|l|SE0>J©T>7 i :h©, M*fS 

[07] 0i^-r^inss^i©T>^^-©, mm 
*©H«»fc*r-ra vswr (ss&it) ^t^5 7f 

3? S o 

[08] 0 1 l:ft7>TtO, SfSt^i,.* > h 2© 
eia^MLfel^©, ^ffiiSJt VSWR 
JSlRltt*J» GAIN <DtHf«*^1-^7-?ftS. 

[09] 0 1 tSf7>rtO^ Sf*f^iV^ > h 2© 
^AUfftbtS^O, «ffi«Jt VSWR StFy'V^ 
^g[RH4Wf# GAIN ©tmtfitft^-r^^Tffe*. 

[010] 01tC^-TT>^^-©, S-&f§5©z^|qJ 
S*Mvftasibb&*&Ox ««E*lt VSWR SlF7>r 
^Ji(SlttfiJf# GAIN Ott#fi5^t^77TfeSo 

[011] Ilt:^t7>Ttffl, S^-g§5©y^[pJ 
«^Mh^^bbfeig-&©> ^ffiatfc VSWR SlF7>r 
^-»I?H4*J» GAIN ©tt»faS:^-r^7 7T-SSo 

[012] 01C^t7>T7-O, «M©I$1D 

lS^bbfc®^©, ^«iSlt vswr Rvyy^i-mfa 

14^Jf# GAIN ©thSftt^^-r^7 7T-feSo 
[013] iltC^t7>rt®, &lt^bp<>h2 

/^«g§3, 4|B©ffi*dSSE<bUfc»&® % 5£SE*ifc 
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